Abstract.An organic residue is remaining at 300 K after the VUV photolysis of ices mixture and subsequent heating. This residue is thought to be representative of the organic matter contained in comets. Our experiments show that the thermal evolution is an important process. Indeed, the organic residue remaining at 300 K is not produced completely during the photolysis at low temperature but also during the heating. Furthermore, when heated at temperature higher than 300 K, the residue undergoes chemical evolution which has to be taken into account in astrophysical models. Furthermore, our work allows to propose observational strategy to maximize the chance to detect in-situ some compounds, such as POM and HMT, thanks to COSIMA which is one of the mass spectrometers on board of the Rosetta spacecraft.
Introduction
The in-situ mass spectrometry analyses, mainly those performed in 1986 in the coma of comet 1P/Halley, have revealed the undisputed presence of solid organic matter of large molecular weight in cometary grains. Some grains being composed only of organic matter made of carbon, hydrogen, oxygen and nitrogen atoms, they have been called "CHON grains". Nevertheless, only little information, as the elemental ratios, has been obtained and the exact nature of the cometary organic matter is still unclear.
Nevertheless, analogues of cometary organic matter can be synthesised in laboratory thanks to VUV photolysis and slow heating of ices mixtures. These energy depositions on icy films should be representative of the evolution of grain mantles of ices in molecular clouds and YSOs (Young Stellar Objects). We have developed an experimental setup allowing preparation of ice films and VUV photolysis at low temperature (about 20 K). After VUV photolysis, the solid sample can be heated slowly leaving an organic residue at about 300K. The thermal evolution of this organic residue can be followed up to 800 K. These high temperatures are representatives of those reached by the smallest cometary grains at 1 AU from the Sun, and this very large temperature range, from 20 K to 800 K is the major originality of the experimental setup that we have developed. During the whole duration of each experiment, the solid and gaseous phase are characterised continuously by transmission infrared spectroscopy and mass spectrometry respectively. This allows us to correlate the thermal evolution of solid and gas phases.
Polyoxymethylene
The Polyoxymethylene, also called POM, is a formaldehyde (H 2 CO) polymer. It has already been shown that POM could be synthesised from a H 2 CO:NH 3 ices mixture in astrophysical conditions [1] . Moreover, the presence of POM in cometary grains and its thermal decomposition in gaseous H 2 CO is a viable hypothesis to explain the H 2 CO distributed source observed in numerous comets [2] [3] .Thus, the presence of POM is likely even if this compound has never been clearly detected in cometary grains.
We have performed new syntheses of POM from H 2 CO:NH 3 (1:2) ices mixture [4] . First, we have followed the thermal decomposition at constant temperature on very long time (several days for some experiments). It allows a very good determination of the temporal evolution of POM. Furthermore, some samples have been analysed with a ground model of COSIMA (Time of FlightSecondary Ions Mass Spectrometer on board of the Rosetta mission). These mass spectra show that the specific signature of POM is an alternation of peaks with separation of 30.011 amu which correspond to the loss of neutral H 2 CO during the fragmentation process. Thanks to this work, an operational strategy has been proposed to maximize the chance to detect POM in-situ thanks to COSIMA instrument.
